The biophysical basis of cell elongation and organ maturation in coleoptiles of rye seedlings: implications for shoot development.
The relationships between changes in irreversible and reversible organ length, turgor (P), osmotic pressure (pi), and metabolic activity of the cells were investigated in intact coleoptiles of rye seedlings ( Secale cereale L.) that were either grown in darkness or irradiated with continuous white light. Cessation of growth at day 4 after sowing was associated with an apparent mechanical stiffening of the cell walls. Turgor pressure was measured in epidermal and mesophyll cells with a miniaturized pressure probe. No gradient of turgor was found between the peripheral and internal cells. In juvenile (growing) coleoptiles, average turgor was 0.60 MPa and a negative water potential (P - pi) was established in these cells. Upon emergence of the primary leaf, turgor declined, but P was maintained at values of 0.43 and 0.52 MPa in 7-day-old light- and dark-grown coleoptiles, respectively. Water potential in non-growing cells approached zero. The rate of dark respiration and elongation growth were not correlated. Surgical removal of the mature coleoptile revealed that the erect position of the 7-day-old shoot was dependent on the presence of this sturdy, turgid organ sheath. It is concluded that, during the first week of seedling development, the pierced, metabolically active coleoptile fulfills an essential function as an elastic basal tube for the juvenile shoot.